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Wh at: is claimed is : 

A disk drive, comprising: 
a\disk having a plurality of concentric tracks upon a 
surface \f the disk for storing data, said disk including a 
first track having a first data pattern with a first frequency 
and a second data pattern with a second frequency that is 
higher than She first frequency; 

a spin motor for rotating said disk at a substantially 
constant angulaA velocity ; 

a head for\ use in transferring data between a 
predetermined track\of said disk and an exterior environment 
when said head is pos\tioned_^above said predetermined track, 
wherein the ability of &aid hea^ to transfer data between said 
predetermined track and/sVd exterior environment is dependent 
upon the vertical dist/ance\ between an air bearing surface of 
said head and said d}.sk surface during said data transfer, 

ired along a normal line 



dis 



is 
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wherein said vertical 
to said disk surface; 

positioning means\for radia\ly/positioning said head with 
respect to said disk iri^esppn^e \o a control signal; 

means for creating a first analog signal by reading said 
first data pattern using said head X while said air bearing 
surface of said head is at an unknown\vertical distance from 
said disk surface; 

means for creating a second analog signal by reading said 
second data pattern using said head, whil6i said air bearing 
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surface of said head is at substantially the same unknown 
vertical distance above said disk surface; and 

Wans for determining whether said unknown vertical 
distance of said head is within an acceptable range for 
30 performing a transfer of user data between said first track 
and said ^exterior environment using said first analog signal 
and said \second analog signal, wherein said means for 
determining\does not require movement of said head to a 
substantially^ different vertical distance to make said 
35 determination, 

2. The disk\drive, as claimed in Claim 1, wherein: 
said means fo\ determining determines whether said 
unknown vertical dista>ic£ is within said range based on read 
signal resolution, 



Laimed in Claim 2, wherein: 



3. The disk drive, 

said means for #et^min;m$ includes means for calculating 
read signal resolution (.b^sed on\a ratiolbetween a magnitude of 
said first analog signal and a magpitu^e of said second analog 
signal. 



4. The disk drive, as claimed i^n Claim 1, wherein: 
said means for determining included means for comparing 
a calculated read signal resolution value to a threshold 
resolution value. 
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5. \ The disk drive, as claimed in Claim 1, wherein: 

\ 

said means for determining includes means for storing a 
plurality ofVhreshold resolution values, wherein each stored 
value corresponds to a different region on said disk surface. 



6. The dislj: drive, as claimed in Claim 1, wherein: 
at least one 6f said first data pattern and said second 
data pattern is located in a servo data portion of said first 
track. 




7. The disk drive 
at least one of said 

data pattern is located i 
servo data portion. 

8. The disk drive, ks 
said standard servo fie* 

following: an automatic ga^n cont^ 
field, and a D burst field. 

c 



in\ Claim 6, wherein: 

tern and said second 
standard/ servo field in said 



Claim 7, wherein: 

least one of the 
) field; a C burst 



9. The disk drive, as claimed in Claim 7, wherein: 
said first data pattern is locatedVLn an AGC field and 

said second data pattern is located in one\of a C burst field 

and a D burst field. 



10, 



The disk drive, as claimed in Claim v, wherein: 



-34- 



• 



said rirst data pattern and said second data pattern are 
both located \in the same servo field. 



11. The disk drive, as claimed in Claim 1, wherein: 
said first data pattern and said second data pattern are 
both located in \ single servo sector on said first track, 
said single servo \sector being associated with a data area on 
said first track tAat is adjacent to said single servo sector 
so that said head fvrst traverses said single servo sector and 
then immediately traverses said associated data area on any 
particular revolution\of said disk; and 

said disk drive further comprises means for postponing a 
transfer of data from/t&> said associated data area if said 
means for determining det^r^fiines th^t said unknown vertical 
distance is not within sa/c\ acceptab/Le range. 



12. The disk driv/e 
said second analo 
to transitions in said 
said means for de 



as ^laj/6ied in Claim 1, wherein: 
signal/ includ es indicia corresponding 

hd data pattern; and 
ermining includfes means for detecting 



said indicia in said second analog Apignal 



13. The disk drive, as claimed in Claim 12, wherein: 
said means for detecting indicia includes at least one of 
the following: an analog peak detectofi, a PRML channel, a 




decision Nfeedback equalizer, and a finite delay tree search 
unit. 

14. The \lisk drive, as claimed in Claim 12 , wherein: 
said indicia includes a predetermined number of peaks in 

said second analog signal; and 

said means for detecting includes peak detection means. 

15. The disk derive, as claimed in Claim 14, wherein: 
said peak detection means may detect less than said 

predetermined number of peaks in said second analog signal 
portion due to read signal resolution effects that result in 
reduced peak amplitudes au higHter frequencies. 

16. The disk drive, afs\claimed in Claim 15, wherein: 
said means for determining\inc¥udes means for determining 

the magnitude of said unknown vertical distance based upon the 
number of peaks detecte^ ^^/Ti^^d^tected by said peak 
5 detection means. 



17. The disk drive, asN^laim^ Jbp Claim 12, wherein: 
said second data pattern is substantially centered on 
said predetermined track and includes one of the following: 
a constant frequency pattern, a random pattern, and a linearly 
increasing frequency pattern. 



-36- 



11^ The disk drive, as claimed in Claim 1, wherein: 
said irteans for determining includes a read channel 
located between^said head and Said exterior environment for 
processing said f irs^(and said/ second analog signal portions 
during the determinktiorK^r^^ss^and means for configuring 
said read channel, dur^[\he determination process, to 
enhance the ability <pf said meansN^or/ determining to determine 
whether said head is ^ithin said ap6e)*£able distance from said 
disk surface. 
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19. \ A disk drive, comprising: 

a disk, having a plurality of concentric tracks upon a 
surface of the, disk, wherein each track includes at least one 
servo sector foV storing head positioning data and at least 
5 one data sector fbr storing user data; 

a motor for \ rotating said disk at a substantially 
constant angular verocity; 

a head for use in transferring data between a 
predetermined track of said disk and an exterior environment, 
10 wherein the ability of sard head to transfer data between said 
predetermined track and saiov exterior environment is dependent 
upon the vertical distance between said head and said disk 
surface during said data tranr^f er/Nwherein said vertical 
distance is measured along a normal lineyto said disk surface; 
15 an actuator assembly for radially positioning said head 

with respect to said disk i/n response ko a control signal; 

means for determining! while saj^-haad is located above 
said predetermined track, whetk^r said head is currently 
within an acceptable vertical distance Vangei from said disk 
20 surface for performing a transfer of usee data between said 
predetermined track and said exterior eiwd_ronment , wherein 
said means for determining makes said determination before 
said transfer of user data is airshed to occur; and 

means for postponing said transfer of user Wa when said 
25 head is determined to be outside of said acceptable vertical 
distance range by said means for determining. \ 



10 



r 



20 .The disk drive, as claimed in Claim 19, wherein: 



said means fbr 
time so that, on a 
determination is madej 
on said predetermine 
data is to take place. 




tning operates substantially in real 
Evolution of said disk, said 
id reaches a data sector 
with wlJibh said transfer of user 



21. The disk drive, as 
said predetermined trac 
a first frequency and a £ 



claimed in Claim 19, wherein: 
k includes a first data pattern at 
econd data pattern at a second 
frequency that is greater than said first frequency; 

said disk drive further includes means for creating a 
first analog signal and a second analog signal by sensing said 
first data pattern and said second data pattern, respectively, 
using said head; and 

said means for determining includes means for calculating 
a read signal resolution value using a magnitude of said first 
analog signal and a magnitude of said second analog signal. 



22. The disk drive, as blaimed in Claim 21, wherein: 
said means for determining includes means for comparing 

said calculated read signal resolution value to a 

predetermined limit value. 



23. The disk drive, as clkimed in Claim 19, wherein said 
means for determining includes :\ 



means for reading eft data pattern having a predetermined 
length from said predetermined track to produce an analog read 
signal ; 

means for detecting peaks in said analog read signal; and 
means for counting tme number of peaks detected by said 
means for detecting to prddjard^ a peak count value. 

24. The disk drive] as^-e3faimed in Claim 23, wherein: 
said means for detetf^hing includes means for comparing 
said peak count value to a predetermined value. 



25. The disk drive, asl claimed in Claim 19, wherein: 
said means for determining does not change the current 

vertical distance between saif head and said disk surface to 

perform said determination. 
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26. A disk drive \ capable of determining whether a 
present flying height of la head above a surface of a disk in 
said disk drive is within jan acceptable range for transferring 
user data between said disk and an exterior environment, 
comprising: 

a disk having a plurality of concentric tracks, said disk 
including a first patterA having a first frequency and a 
second pattern having a sedond frequency, wherein said second 
frequency is greater than ^aid first frequency; 

a head for use in traj^e-fei^ring data to/from said disk; 



means for reading s 
create a first analog wav 



ef o 



:irst pattern using said head to 
Ing a first magnitude value; 
second pattern using said head to 



20 



means for reading s^id^ 
create a second analog waveform having a second magnitude 

value; 

means for combining saik first magnitude value and said 
second magnitude value to create a read signal resolution 
related value; and 

means for comparing said\ read signal resolution related 
value to a threshold value, 



27. The disk drive, as claimed in Claim 26, wherein: 
said threshold value is based on a minimum read signal 
resolution that will produce an Acceptable performance in said 
disk drive while transferring us^r data between said disk and 
said exterior environment. 
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28. The disk drive, las claimed in Claim 26, wherein: 
said means for comparing includes means for storing a 
plurality of threshold valaes, wherein each threshold value 



ned\portion of said disk surface. 




corresponds to a predete] 



29. The disk drive\jfc claimed in Claim 28, wherein: 
said means for comparing includes means for retrieving a 

threshold value corresponding to a track currently being 

accessed from said means foil storing. 
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head, to produce an analog 



30. A disk drive icapable of determining whether a 
present flying height of al head above a disk surface is within 
a desired range, comprising: 

a disk having a plurality of concentric tracks, said disk 
including a first track having a first data pattern with a 
first frequency; 

a head for use in traisferring data to/from said disk; 
means for reading sa: d first data pattern, using said 

read signal having a predetermined 
10 number of peaks representative of data on said disk surface; 

means for processing ^'i^ari^log read signal to determine 
which of said peaks iyi £ slid a**alog read signal meet a 
predetermined detection criterion, wherein less than all of 
said predetermined number of peaks will meet said 
15 predetermined detection criterion when said head is not within 
said desired flying height lange due to relatively low read 
signal resolution at said fkrst frequency, said means for 
processing creating an output! signal; and 



means for determining whether the flying height of said 
2 0 head is within said desired range based on said output signal 
of said means for processing. 



31. The disk drive, as claimed in Claim 30, wherein: 
said means for processing ^determines how many of said 
peaks in said analog read sigJal meet said predetermined 
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detection criterion, sai<£ means for processing producing a 
5 peak count value. 

32. The disk drive, as claimed in Claim 31, wherein: 
said means for determining includes means for comparing 

said peak count value to d threshold count value, wherein said 
threshold count value represents a minimum count value that 
5 will result in an acceptable read/write performance of said 
disk drive. 

33. The disk drive, las claimed in Claim 32, wherein: 
said means for comparing includes data storage means for 

storing at least one threShold^eJount value. 

34. The disk driver^fas claimed in Claim 33, wherein: 
said data storage meabs stores a plurality of threshold 

count values, wherein eadh stored value corresponds to a 
predetermined region on the disk surface. 

35. The disk drive, als claimed in Claim 31, wherein: 
said means for determining includes means for comparing 

said peak count value to a t<lble,of predetermined count values 
each having a corresponding flying height value, to determine 
5 an actual present flying heibht value. 



36. The disk drive, as claimed in Claim 30, wherein: 
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said first data pattern includes a variable frequency 
data pattern. 

37. The disk drive, as claimed in Claim 36 , wherein: 
said variable frequency data pattern includes a data 
pattern having a linearly increasing frequency. 



processing 



38. The disk drive, 

said means for 
a cutoff frequency within 
data pattern above which 
signal do not meet said 



as 



pre 



claimed in Claim 37, wherein: 
includes means for determining 
4aid linearly increasing frequency 
s in a corresponding analog read 
d detection criterion. 



itermii 



39. The disk driv^, afls claimed in Claim 38, wherein: 
said means for determining includes means for comparing 

said cutoff frequency to a predetermined threshold cutoff 
frequency. 

40. The disk drive, asl claimed in Claim 36, wherein: 
said variable frequency! data pattern includes a random 

pattern that, when read by sakd head, results in a peak count 
that is substantially proporjtipnal to the flying height of 
said head. 

41. The disk drive, as claimed in Claim 40, wherein: 
said random pattern is developed by empirical means, 
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42. The disk drive, ab claimed in Claim 30, wherein: 
said means for processing includes a transition detector, 



43. The disk drive ,( as Jcl ^Imed in Claim 42, wherein: 
said transition dete^tp^: includes one of the following: 
an analog peak detector, a PI ML channel, a decision feedback 
equalizer, and a finite dela}\ tree search unit. 



-46- 



44. A disk drive\, comprising: 

a disk having a plurality of concentric tracks upon a 
surface of said disk far storing data; 

a motor for rotating said disk at a substantially 
constant angular velocity; 

a head for use ifr reading/writing data from/to a 
predetermined track of said disk when said head is positioned 
above said predetermined track, wherein the ability of said 
head to transfer data fr&m/to said predetermined track is 
10 dependent upon a vertical! distance between an air bearing 
surface of said head and ^fid clisk surface during said data 
transfer, wherein said vyfert^cal dis^nce is measured along a 
normal line to said dis] 

positioning means for raUially positioning said head with 
15 respect to said disk, in f&^gonse to a control signal; and 

a read channel, located between said head and an 
exterior environment, for processing data being read from said 
predetermined track by said hekd, said read channel including 
means for determining whether said head is within an 
20 acceptable distance from said Bisk surface for performing a 
transfer of user data between tsaid predetermined track and 
said exterior environment. 



45. The disk drive, as claimed in Claim 44, wherein: 
said channel, including saia means for determining, is 
implemented on a single semiconductor chip. 
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46. The disk drive, as claimed in Claim 44, wherein: 
said channel includes a plurality of variable channel 
parameters and means f or js Tanging the value of at least one of 
said variable channel parameters when said means for 
5 determining is performing Bthe determination function, wherein 
the new value of said at lftast one variable channel parameter 
is chosen to enhance said (determination function. 
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